Minimal influence of metallothionein over-expression on nickel carcinogenesis in mice.
Metallothionein (MT) is a metal-binding protein associated with tolerance to metals and oxidative stress. Nickel is a metal carcinogen potentially acting through oxidative attack on critical biomolecules. We investigated the role of MT in nickel carcinogenesis using MT-transgenic mice that constitutively over-express MT-I in all tissues tested. Groups of 25 male MT-transgenic and wild type (C57BL/6; WT) mice received intramuscular injections of nickel subsulfide (Ni3S2) in both thighs at doses of 0 (control), 0.5, or 1.0 mg/site at 12 weeks of age and were observed for 104 weeks. Injection site tumors (ISTs; primarily fibrosarcomas) started occurring 45 weeks after nickel injection and IST incidence was similar in the WT (control - 0%, 0.5 mg/site - 20%, 1.0 mg/site - 40%) and MT-transgenic mice (control - 0%, 0.5mg/site - 28%, 1.0mg/site - 29%.). At the 0.5 mg/site dose the average time to IST in MT-transgenic mice was approximately 13 weeks shorter than in WT mice. Spontaneous lung tumors developed in 25% of control WT mice but none developed in control MT-transgenic mice. A nickel dose-related trend for increased lung tumors occurred in MT-transgenic mice but not in WT mice. Thus, the over-expression of MT did not significantly mitigate the carcinogenic response to nickel.